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© On the outer peripheral surface of a cylindrical 
rotor core (23), dovetail groove-like recesses (26) are 
formed in the axial direction. Into the recess parts 
(26), permanent magnet pieces (25) are mounted 
with their under surfaces (25b) down like a fall lid. 
Both sides (27a, 27b) of each permanent magnet 
piece (25) are tapered from the short-width top sur- 
face (25a) to the long-width under surface (25b). In 
the gaps between the sides (27a, 27b) and sidewalls 
(26b, 26c) of the recesses (26), provided are wedge 
layers (30) formed of cured bonding agent. When a 
force so acts on each permanent magnet piece (25) 
that it separates from the outer peripheral surface of 
the rotor core (23), the separation of each permanent 
magnet piece (25) is prevented by virtue of the 
wedge layers (30). 



Fig. 2 
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TECHNICAL FIELD 

The present invention relates to the construc- 
tion of a rotor for a synchronous rotary machine, 
particularly, for a synchronous electric motor, which 
includes a rotor core mounted on a rotatably sup- 
ported shaft so as to serve as a yoke and having a 
substantially cylindrical circumference, and perma- 
nent magnets fixedly arranged on the circumfer- 
ence of the rotor core so as to interact with a 
rotating magnetic field created by a stator to there- 
by generate an output torque, the rotor further 
incorporating an improvement for preventing the 
separation of the permanent magnets from the ro- 
tor core. The present invention also relates to a 
method of fabricating such a rotor. 

BACKGROUND ART 

Most synchronous rotary machines, particular- 
ly, synchronous electric motors, employ either a 
radial magnet type rotor formed by alternately and 
contiguously arranging rotor cores serving as 
yokes, and permanent magnet pieces along a cir- 
cumferential direction or a surface-mounted mag- 
net type rotor formed by attaching a plurality of 
permanent magnet pieces on the outer circum- 
ference of a cylindrical rotor core. 

The plurality of permanent magnets of the lat- 
ter of these two types of rotors for synchronous 
rotating machines, in general, are attached adhe- 
sively with an adhesive to the substantially cylin- 
drical circumference of the rotor core. The adhe- 
sive strength of the adhesive must exceed the 
resultant centrifugal force that acts on the perma- 
nent magnets when the rotor rotates and the mag- 
netic attraction resulting from the interactions of a 
rotating magnetic field created by the stator and 
magnetic fields created by the permanent magnets 
to prevent the separation of the permanent mag- 
nets from the circumference of the rotor core even 
when the rotor rotates for a long time under the 
action of the centrifugal force and the magnetic 
attraction. Accordingly, to ensure that the perma- 
nent magnets are securely held on the rotor, the 
bottom portions of the permanent magnets are 
partly sunk in recesses formed in the outer circum- 
ference of the rotor core so that the permanent 
magnets are held at their side surfaces by the rotor 
core when adhesively attaching the permanent 
magnets to the outer circumference of the rotor 
core. 

The prior art will be described hereunder with 
reference to the accompanying drawings. 

Figs. 9A and 9B show the construction of a 
typical surface-mounted magnet type rotor for a 
conventional synchronous electric motor, in which 
permanent magnets are held securely on the rotor 



core solely by the adhesive strength of an adhe- 
sive. Figs. 9A and 9B are a front view and a side 
view, respectively, of the surface-mounted magnet 
type rotor. Referring to Figs. 9A and 9B, a rotor 1 1 

5 supported for rotation within a stator 10 with a gap 
between the outer circumference thereof and the 
cylindrical inner circumference of the stator 10 
comprises a rotor shaft 12, a cylindrical rotor core 
13 fixedly mounted on the rotor shaft 12, a plurality 

io of permanent magnets 14 having the shape of a 
modified octagon attached by adhesive at their 
bottom surface to the outer circumference of the 
cylindrical rotor core 13, and end plates 15 at- 
tached respectively to the opposite ends of the 

is rotor core 13 to hold the rotor core in place on the 
rotor shaft 12. As mentioned above, the permanent 
magnets 14 of this typical surface-mounted magnet 
type rotor are secured to the rotor core 13 solely 
by the adhesive strength of the adhesive, which is 

20 not a sufficiently effective measure to prevent the 
separation of the permanent magnets 14 from the 
rotor core 13. 

Fig. 10 is a side view, corresponding to Fig. 
9B, of a rotor having permanent magnets partly 

25 sunk in recesses formed in the outer circumference 
of a rotor core. As is obvious from the comparison 
of the constructions shown in Figs. 9B and 10, the 
construction shown in Fig. 10 is more effective in 
preventing separation than the construction shown 

30 in Fig. 9B. As shown in Fig. 10, a rotor core 13 is 
provided in its outer circumference with axial dove- 
tail grooves 16, and permanent magnets 14a hav- 
ing the shape of a curved plate and formed in a 
shape complementary to that of the dovetail 

35 grooves 16 and having an upper surface, a lower 
surface of a width greater than that of the upper 
surface, and side surfaces extending outward so as 
to approach each other and inserted in the dovetail 
grooves 16. When assembling the rotor core 13 

40 and the permanent magnets 14a, the permanent 
magnets 14a need necessarily to be inserted ax- 
ially of the rotor core 13 in the dovetail grooves 16 
and positioned in place with respect to the axial 
direction. 

45 Accordingly, when as shown in Fig. 11, the 

rotor is provided with a plurality of permanent mag- 
nets 14a divided into a plurality of groups (three 
groups in Fig. 11) and the groups of permanent 
magnets 14a are arranged respectively in a plural- 

50 ity of axial divisions (three axial divisions in Fig. 11) 
on the outer circumference of the rotor core 13 
with the angular position of the permanent magnets 
14a of each group shifted relative to that of the 
permanent magnets 14a of other groups to sup- 

55 press torque ripple, it is impossible to insert the 
permanent magnets 14a of the middle group axially 
in the corresponding dovetail grooves 16 of the 
rotor core 1 3. 
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DISCLOSURE OF THE INVENTION 

Accordingly, a principal object of the present 
invention is to solve the foregoing problems in the 
rotor of the conventional synchronous rotary ma- 
chine, particularly, in the surface-mounted magnet 
type rotor. 

Another object of the present invention is to 
provide a surface-mounted magnet type rotor com- 
prising a rotor core, and permanent magnets at- 
tached substantially to the outer circumference of 
the rotor core, capable of being assembled by 
assembling processes as simple as those for as- 
sembling the conventional surface-mounted magnet 
type rotor without requiring additional assembling 
work, and having a construction having a mechani- 
cal fastening strength capable of securely holding 
the permanent magnets on the rotor core so that 
the permanent magnets are not separated from the 
surface of the rotor core by the centrifugal force 
generated by the rotation of the rotor and the 
magnetic attraction resulting from the magnetic in- 
teractions of the stator magnetic field created by 
the stator, and the permanent magnets. 

A further object of the present invention is to 
provide a method of fabricating a surface-mounted 
magnet type rotor for a synchronous rotary ma- 
chine, having a rotor core provided with recesses 
in its outer circumference, and permanent magnets 
fitted in the recesses of the rotor core by radially 
fitting the permanent magnets in the recesses of 
the rotor core like tiling a surface. 

In view of the foregoing object of the present 
invention, when fabricating the surface-mounted 
magnet type rotor for a synchronous rotary ma- 
chine, each permanent magnet is inserted radially 
in the recess formed in the substantially cylindrical 
surface of the rotor core. Each recess and each 
permanent magnet are formed so that wedging 
spaces are formed on the opposite sides of the 
permanent magnet between the side faces of the 
permanent magnet and walls demarcating the re- 
cess, and wedge-like layers of an adhesive are 
formed in the wedging spaces to secure the per- 
manent magnet in place against the resultant of the 
centrifugal force generated by the rotation of the 
rotor and the magnetic attraction resulting from 
magnetic interactions of magnetic fields created by 
the stator, and the permanent magnet, that tends to 
separate the permanent magnet from the rotor 
core. 

In a rotor for a synchronous rotary machine, 
according to the present invention comprising a 
substantially cylindrical rotor core supported for 
rotation inside a stator, and a plurality of permanent 
magnets attached to the surface of the rotor core, 

each permanent magnet is formed in a pieces 
of polygonal shape having flat, axially opposite end 



faces parallel to a plane perpendicular to the axis 
of rotation of the rotor/side faces each intersecting 
the opposite end faces, and curved upper and 
lower surfaces formed so as to have curvature 

5 substantially in conformity with that of the outer 
circumference of the cylindrical core, the lower 
surface having a width greater than that of the 
upper surface so that the side faces connecting the 
upper and lower surfaces are inclined so as to 

w diverge from each other toward the lower surface, 
the cylindrical rotor core is provided in an outer 
surface thereof with a plurality of recesses substan- 
tially resembling a dovetail groove, each defined by 
a cylindrical bottom surface and opposite inclined 

15 side faces diverging from each other toward the 
bottom of the recess so that gaps are formed 
between the inclined side faces of the recess and 
the inclined side faces of the permanent magnet 
when the lower portion of the permanent magnet is 

20 fitted radially in the recess, and arranged at fixed 
angular intervals, and 

the gaps formed between the inclined side 
faces of the permanent magnet and those of the 
recess are filled with adhesive to form wedge-like 

25 layer of adhesive between the inclined faces of the 
permanent magnet and the inclined side faces of 
the recess, and the wedge-like layers of adhesive 
hold the permanent magnet firmly in the recess so 
that the permanent magnet will not be separated 

30 from the rotor core. 

According to the present invention, a method of 
fabricating a rotor for a synchronous rotary ma- 
chine, having a substantially cylindrical rotor core 
supported for rotation inside a stator, and a plural- 

35 ity of permanent magnets adhesively attached to 
the cylindrical surface of the rotor core comprises 
the steps of: 

forming each permanent magnet in a piece of 
substantially polygonal shape having flat, axially 

40 opposite axial end faces parallel to a plane per- 
pendicular to the axis of rotation of the rotor, in- 
clined side faces each intersecting the opposite 
end faces, curved upper and lower surfaces having 
a curvature substantially in conformity with that of 

45 the outer circumference of the rotor core, the lower 
surface being formed so to have a width greater 
than that of the upper surface so that the side 
faces diverge from each other toward the lower 
surface; 

so forming a plurality of axial recesses, each hav- 

ing inclined side faces diverging from each other 
toward the bottom of the recess so that gaps are 
formed between the inclined side faces of the 
permanent magnet and the inclined side faces of 

55 the recess when the lower portion of the permanent 
magnet is inserted radially in the recess, in the 
surface of the rotor core at fixed angular intervals; 
filling the gaps formed between the inclined 
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side faces of each permanent magnet and the 
inclined side faces of each recess with adhesive; 
and 

hardening the adhesive filling the gaps to form 
wedge-like layers of adhesive to secure the perma- 
nent magnet to the rotor core so that the perma- 
nent magnet will not be separated from the surface 
of the rotor core. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and ad- 
vantages of the present invention will become more 
apparent from the following description taken in 
connection with the accompanying drawings, in 
which: 

Fig. 1A is a front view of a rotor for a synchro- 
nous machine, in a first embodiment according 
to the present invention; 

Fig. 1 B is a side view of the rotor for a synchro- 
nous machine, in the first embodiment accord- 
ing to the present invention; 
Fig. 2 is an enlarged perspective view of assis- 
tance in explaining a procedure for putting per- 
manent magnets on a rotor core included in the 
rotor in the first embodiment; 
Fig. 3A is a fragmentary sectional view of an 
essential portion of the rotor in the first embodi- 
ment, showing the relation between a recess 
formed in the rotor core, a permanent magnet 
and wedging layer of an adhesive on the rotor in 
the first embodiment; 

Fig. 3B is a fragmentary sectional view of an 
essential portion of a modification of the rotor in 
the first embodiment; 

Fig. 3C is a fragmentary sectional view of an 
essential portion of another modification of the 
rotor in the first embodiment; 
Fig. 4A is a front view of a rotor for a synchro- 
nous machine, in a second embodiment accord- 
ing to the present invention; 
Fig. 4B is a side view of the rotor for synchro- 
nous machine, in the second embodiment; 
Fig. 5 is an enlarged perspective view of assis- 
tance in explaining a procedure for putting a 
permanent magnet on a rotor core included in 
the rotor in the second embodiment; 
Fig. 6 A is a front view of a rotor for a synchro- 
nous rotating machine, in a third embodiment 
according to the present invention; 
Fig. 6B is a side view of the rotor in the third 
embodiment; 

Fig. 7 is an enlarged perspective view of assis- 
tance in explaining a procedure for putting a 
permanent magnet of a rotor core included in 
the rotor in the third embodiment; 
Fig. 8 is a front view of a rotor in a fourth 
embodiment according to the present invention; 



Fig. 9A is a front view of a conventional surface- 
mounted magnet type for a synchronous rotat- 
ing machine; 

Fig. 9B is a side view of the rotor of Fig. 9A; 

5 Fig. 10 is a side view of another conventional 
surface-mounted magnet type rotor for a syn- 
chronous rotating machine; and 
Fig. 11 is a front view of a third conventional 
surface-mounted magnet type rotor for a syn- 

10 chronous rotating machine. 

BEST MODE OF CARRYING OUT THE INVEN- 
TION 

75 Referring to Figs. 1A and 1B, a rotor 20 for a 

synchronous rotary machine, in a first embodiment 
according to the present invention, similarly to the 
conventional rotor, is a motor element supported 
for rotation inside a stator 10 with a gap between 

20 the outer circumference thereof and the cylindrical 
inner circumference of the stator 10. The rotor 20 
comprises a rotor shaft 22, a substantially cylin- 
drical rotor core 23 adhesively fixed or fastened 
with a wedge to the rotor shaft 22, and a plurality 

25 of permanent magnets 25 fitted respectively in 
recesses 24 formed in the outer circumference of 
the rotor core 23. 

Each of the permanent magnets 25 is formed 
in the shape of a curved piece of plate and has a 

so lower surface 25a curved in a curvature corre- 
sponding to that of the outer circumference of the 
rotor core 23, an upper surface having a radially 
outward convex shape determined on the basis of 
design conditions determined taking into consider- 

35 ation conditions for magnetic interactions, axially 
opposite end faces 26a parallel to a plane per- 
pendicular to the axis of rotation of the rotor 20, 
and opposite, inclined side faces 27a and 27b 
diverging from each other toward the lower surface 

40 25a so as to extend opposite to the side faces of 
the recess 24 with gaps therebetween, respec- 
tively. In this embodiment, the inclined side faces 
27a and 27b extend perpendicularly to the opposite 
end faces 26a. 

45 The rotor 20, similarly to the conventional rotor, 

is provided with end plates 28 attached to the 
axially opposite ends of the rotor core 23. 

In the rotor 20, each permanent magnet 25 is 
attached to the rotor core 23 by adhesively joining 

so the lower surface 25a thereof to the bottom surface 
of the recess 26, adhesively joining the inclined 
side faces 27a and 27b thereof to the side faces of 
the recess 26 facing thereto with an adhesive and 
hardening the adhesive filling up gaps between the 

55 inclined side faces 27a and 27b and the side faces 
of the recess 26 in wedge-like layers 30 of the 
adhesive. Therefore, the wedge effect of the 
wedge-like layers 30 of adhesive holds each per- 
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manent magnet 25 securely in a recess 26 so that 
each permanent magnet 25 will not be separated 
from the rotor core 23 by the resultant of centri- 
fugal force that acts radially outward on the perma- 
nent magnet when the rotor 20 is rotated at a high 
rotating speed and radial magnetic attraction result- 
ing from interactions of a rotating magnetic field 
created by the stator 10, and each permanent 
magnet 25. 

The recess 26 of the rotor core 23, the con- 
struction of each permanent magnet 25, and a 
procedure for assembling the permanent magnet 
25 and the rotor core 23 when fabricating the rotor 
shown in Figs. 1A and 1B will be described 
hereinafter with reference to Fig. 2. 

Referring to Fig. 2, the plurality of recesses 
(eight recesses in this embodiment) 26 are ex- 
tended straight in the outer circumference of the 
rotor core 23 along the axis of the rotor core 23 
and arranged at angular intervals. Each recess 26 
is a dovetail groove expanding radially inward and 
having a curved bottom surface 26a having the 
shape of an arc of a circle, and opposite, inclined 
side faces 26b and 26c diverging from each other 
radially inward. As mentioned above, the inclined 
side faces 26b and 26c are complementary respec- 
tively to the inclined side faces 27a and 27b of the 
permanent magnet 25, and the inclined side faces 
are the opposite side faces of a dovetail groove 
that enables the permanent magnet 25 to be ad- 
vanced radially toward the bottom surface 26a of 
the recess 26 of the rotor core 23 as indicated by 
the arrow P in Fig, 2 when fitting the permanent 
magnet 25 in the recess 26 and forms minute gaps 
between the inclined side faces 27a and 27b of the 
permanent magnet 25 and the corresponding in- 
clined side faces 26b and 26c of the recess 26 to 
enable the permanent magnet 25 to be removed 
from the recess 26 when the permanent magnet 25 
is pulled radially outward in a direction opposite the 
direction of the arrow P. When fitting the perma- 
nent magnet 25 in the recess 26, the lower surface 
25a and the inclined side faces 27a and 27b there- 
of are coated with an adhesive. When the perma- 
nent magnet 25 is seated on the bottom surface 
26a of the recess 26, the minute gaps are substan- 
tially fully filled up with the adhesive. The adhesive 
filling the minute gaps is hardened to form the 
wedge-like layers 30. 

As shown in Fig. 3A t since the minute gaps 
between the inclined side faces 27a and 27b of the 
permanent magnet 25 and the corresponding in- 
clined side faces 26b and 26c of the recess 26 of 
the rotor core 23 are filled up respectively with the 
wedge-like layers 30 of the hardened adhesive, the 
strong, mechanical wedging effects of the wedge- 
like layers 30 make impossible the removal of the 
permanent magnet 25 from the recess 26 even if a 



force tending to separate the permanent magnet 25 
from the rotor core 23 acts in the direction of the 
arrow R opposite the direction of the arrow p, 
unless the wedge-like layers 30 are crushed. It is 

s preferable to design the dimensional relation be- 
tween the permanent magnet 25 and the recess 26 
so that the distance between the edges A along 
which the inclined side faces 27a and 27b of the 
permanent magnet 25 intersect the lower surface 

10 25a of the same, respectively, is slightly smaller 
than the distance between the edges B of the 
recess 26, and the edges A of the permanent 
magnet 25 graze the edges B of the recess 26 
when the wedge-like layers 30 are not formed and 

75 permanent magnet 25 is pulled in the direction of 
the arrow R. When the permanent magnet 25 and 
the recess 26 are formed so as to meet such a 
dimensional relation, the wedge-like layers 30 exert 
the wedging effect on the permanent magnet 25 

20 even if a large separating force resulting from the 
centrifugal force generated by the rotation of the 
rotor and the magnetic attraction acts on the per- 
manent magnet and a large compressive force acts 
accordingly on the wedge-like layers 30 of adhe- 

25 sive, unless the wedge-like layers 30 are crushed 
completely and pushed completely out of the gaps. 
Thus, the wedging effect of the wedge-like layers 
30 restrains the permanent magnet from being 
separated from the rotor core 23. 

30 In a modification shown in Fig. 3B f the inclina- 

tion of the inclined side faces 27a and 27b of the 
permanent magnet 25 and the inclination of the 
corresponding inclined side faces 26b and 26c of 
the recess 26 of the rotor core 23 are greater than 

35 those of the permanent magnet 25 and the recess 
26 shown in Fig. 3A to enhance the wedging effect 
of the wedge-like layers 30 of the adhesive. 

In another modification shown in Fig. 3C, the 
wedging effect of the wedge-like layers 30 of the 

40 adhesive on restraining the permanent magnet 25 
from being separated from the rotor core 23 is 
enhanced by partially recessing the inclined side 
faces 26b and 26c of the recess 26 of the rotor 
core 23 to increase the thickness of the wedge-like 

45 layers 30 of the adhesive. 

Fig. 4 shows a rotor 20 for a synchronous 
rotary machine, in a second embodiment according 
to the present invention. The rotor 20 in the second 
embodiment differs from the rotor 20 in the first 

so embodiment in that recesses 26 are formed in the 
circumference of a rotor core 23 so as to extend at 
a fixed helix angle 6. However, the rotor 20 in the 
second embodiment is similar to the rotor 20 in the 
first embodiment in that the recesses 26 are 

55 formed substantially straight along the axis of rota- 
tion in the outer circumference of the rotor core 23, 
the recesses 26 are arranged at angular intervals, 
and the recesses 26 have the shape of a dovetail 
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groove expanding radially inward. The opposite, 
inclined side faces 27a and 27b of each permanent 
magnet 25 to be radially fitted in the recesses 26 
like tiling a surface are formed so as to extend at a 
helix angle Q, Naturally, the inclined side faces 27a 
and 27b, similarly to those of the first embodiment, 
are coated with an adhesive, and wedge-like layers 
30 are formed to secure the permanent magnet 25 
firmly in the recess 26 to restrain the permanent 
magnet 25 from being separated from the rotor 
core 23. 

In the second embodiment, as is generally 
known, the permanent magnets 25 are arranged on 
the rotor core 23 in an axial ly skew arrangement 
skewing at a helix angle $ to the axis of the rotor 
core 23 to suppress torque ripple attributable to 
slots formed in the inner circumference of the 
stator 10 to hold coils therein. In assembling this 
surface-mounted magnet type rotor 20, the perma- 
nent magnets 25 can be radially fitted in the reces- 
ses 26 like tiling a surface. The wedging layers 30 
formed by filling up the gaps between the inclined 
side faces of the permanent magnets 25 and the 
inclined side faces of the recesses 26 and har- 
dening the adhesive filling up the gaps, similarly to 
those of the first embodiment, hold the permanent 
magnets 25 in the recesses 26 so that the perma- 
nent magnets 25 will not be separated from the 
rotor core 23. 

Fig. 5 is a perspective view of the rotor core 23 
provided with the recesses 26 skewed at a helix 
angle 0 to the axis of rotation of the rotor core 23. 

Figs. 6 and 7 show a rotor for a synchronous 
rotary machine, in a third embodiment according to 
the present invention. 

As shown in Figs. 6 and 7, recesses 126 are 
formed in a plurality of axial recess divisions (three 
recess divisions in this embodiment) 126a to 126c 
of a short axial length. The recesses 126 in each of 
the recess divisions 126a, 126b and 126c, similarly 
to the recesses in the second embodiment, are 
arranged in a skew arrangement skewing at a helix 
angle $ to the axis of rotation of the rotor 20 and 
have the shape of a dovetail groove. However, the 
phase angles of the respective recesses 126 of the 
adjacent recess groups, i.e., the recess division 
126a and 126b, and the recess divisions 126b and 
126c, have a fixed phase angle difference p to 
provide permanent magnets 1 25 fitted in the re- 
spective recesses of the recess divisions 126a, 
126b and 126c, with a torque ripple suppressing 
effect. Naturally, as is generally known, the phase 
angle difference £ is determined taking into consid- 
eration the degree of the torque ripple included in 
the torque produced by the magnetic interaction of 
a rotating magnetic field created by the stator and 
the permanent magnets 125. 



As shown in Fig. 7, when assembling the per- 
manent magnets 125 and the rotor core 23, the 
permanent magnets 125 can be radially fitted in 
the recesses 126 of the recess divisions 126a, 

s 126b and 126c like tiling a surface. Accordingly, 
the permanent magnets 125 can be radially fitted 
in the recesses 126 of the recess divisions 126a, 
126b and 126c in the direction of the arrow P like 
tiling a surface even though the phases of the 

10 respective recesses 126 of the adjacent recess 
126a f 126b and 126c are shifted relative to each 
other by the phase angle difference j8, which is 
impossible in assembling the conventional rotor in 
which the permanent magnets are inserted axially 

75 in the recesses. 

Naturally, the adhesive filling up gaps between 
the inclined side faces 127a and 127b of each 
permanent magnet 125 and the corresponding in- 
clined side faces 128a and 128b of each of the 

20 recesses 126 of the recess divisions 126a to 126c 
forms wedge-like layers 130 (Fig. 6) when har- 
dened, and the strong wedging function of the 
wedge-like layers 130 restrains the permanent 
magnets 125 from being separated from the rotor 

25 core 23 by the centrifugal force generated by the 
rotation of the rotor 20 and the magnetic attraction. 

The effect of the arrangement of the permanent 
magnets 125 in the third embodiment, in which the 
phase of the recesses 126 of each of the recess 

30 divisions 126a, 126b and 126c are shifted by the 
phase angle difference & relative to that of the 
recesses 126 of the adjacent recess divisions, on 
the suppression of torque ripple can be produced, 
for example, by dividing the axial recesses 26 of 

35 the rotor core 23 in the first embodiment into 
sectional axial recesses, dividing the sectional axial 
recesses into a plurality of axial recess divisions 
and shifting the phase of the sectional axial reces- 
ses of each of the plurality of axial recess divisions 

40 relative to that of the sectional axial recesses of the 
adjacent axial recess divisions by a phase angle 
difference 7. A rotor provided with permanent mag- 
nets arranged in such an arrangement is shown in 
Fig. 8. 

45 In an embodiment shown in Fig. 8, axial reces- 

ses 26 are divided into sectional axial recesses of 
the three axial recess divisions, and the phase of 
the sectional axial recesses of each axial recess 
division is shifted by a phase angle difference 7 

50 relative to that of the sectional axial recess of the 
adjacent axial recess divisions. Although the sec- 
tional axial recesses 26 are shifted relative to each 
other with respect to the circumferential direction, 
naturally, the permanent magnets 25 can be radi- 

55 ally fitted in the sectional axial recesses 26 like 
tiling a surface similarly to those of the foregoing 
embodiments. 
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The permanent magnets employed in the fore- 
going embodiments have quadrilateral shapes, re- 
spectively, in a plan view. It will be easily under- 
stood by a person with ordinary skill in the art to 
which the present invention pertains that the per- 
manent magnets may be of any suitable polygonal 
shape, such as the octagonal permanent magnets 
employed in the conventional rotor for a synchro- 
nous motor, provided that each permanent magnet 
has side surfaces that are able to form spaces for 
forming wedge-like layers therein by filling up the 
spaces with an adhesive and hardening the adhe- 
sive filling up the spaces together with the cor- 
responding side faces of a recess when the perma- 
nent magnet is fitted radially in the recess like tiling 
a surface. Accordingly, permanent magnets ap- 
plicable to the rotor of the present invention are not 
limited to the foregoing quadrilateral permanent 
magnets. 

As is apparent from the description of the 
foregoing embodiments, according to the present 
invention, a rotor for a synchronous rotary machine, 
particularly, a surface-mounted magnet type rotor 
comprising a substantially cylindrical rotor core and 
permanent magnets attached to the outer circum- 
ference of the rotor core, has a construction that 
enables the assembly of the rotor core and the 
permanent magnets by radially fitting the perma- 
nent magnets in recesses resembling a dovetail 
groove like tiling a surface, and wedge-like layers 
of adhesive formed by filling up spaces formed 
between the side faces of the permanent magnet 
and the corresponding side faces of the recess and 
hardening the adhesive filling up the spaces, re- 
strains the permanent magnets from being sepa- 
rated from the rotor core by the centrifugal force 
generated by the rotation of the rotor and the 
magnetic attraction, highly effectively. Thus, the 
construction of the rotor of the present invention 
enhances the mechanical permanent magnet an- 
choring force against the force tending to separate 
the surface-mounted permanent magnets from the 
rotor core remarkably and the life and reliability of 
the synchronous rotary machine incorporating the 
rotor of the present invention are improved accord- 
ingly. 

Furthermore, even if the permanent magnets of 
the rotor are arranged in a skew arrangement or in 
an offset arrangement, in which the phase of the 
permanent magnets fitted in the recesses of one of 
a plurality of recess divisions is shifted relative to 
that of the permanent magnets fitted in the reces- 
ses of the adjacent recess divisions, on the outer 
circumference of the rotor core of the rotor, the 
permanent magnets can be attached to the outer 
circumference of the rotor core by radially fitting 
the permanent magnets in the recesses when as- 
sembling the rotor. Thus, the rotor of the present 



invention can be assembled by a rotor assembling 
method that does not require any work in addition 
to that required by the rotor assembling method for 
assembling the conventional surface-mounted mag- 

5 net type rotor and is rather simpler than the rotor 
assembling method for assembling the conven- 
tional surface-mounted magnet type rotor. 

Although the invention has been described in 
its preferred forms, it will be understood by a 

10 person with ordinary skill in the art to which the 
present invention pertains that various modifica- 
tions and variation will occur without departing from 
the scope of technical concept of the present in- 
vention. 
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LIST OF REFERENCE NUMERALS 
10 

Stator 
20 20 

Rotor 
22 

Rotor Shaft 
23 

25 Rotor Core 
25 

Permanent Magnet 
25a 

Lower Surface 
30 25b 

Upper Surface 
26 

Recess 
26a 

35 Bottom Surface 
26b, 26c 

Inclined Side Face 
27a, 27b 

Inclined Side Face 
40 30 

Wedge-like layer 
125 

Permanent Magnet 
126 

45 Recess 

126a through 126c 

Recess Division 

127a, 127b 

Inclined Side Face 
so 128a, 128b 

Inclined Side Face 

Claims 

55 1. A rotor for a synchronous rotary machine, sup- 
ported for a rotation inside a stator and pro- 
vided with a substantially cylindrical rotor core 
having an outer circumference thereof to which 
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a plurality of pieces of permanent magnet 
pieces are fixedly attached, characterized in 
that: 

each of said permanent magnet pieces is 
formed in a polygonal shape piece having flat, 5 
axiaily opposite end faces parallel to a plane 
perpendicular to the axis of rotation of said 
rotor, side faces each intersecting the opposite 
end faces, curved upper and lower surfaces 
formed so as to have a curvature substantially w 
in conformity with that of said outer circum- 
ference of said cylindrical rotor core, said low- 
er surface having a width greater than that of 
said upper surface so that said side faces 
connecting said upper and lower surfaces are 75 
inclineded so as to diverge from each other 
toward said lower surface; 

said cylindrical rotor core is provided with 
a surface thereof formed with a plurality of 
substantially dovetail-groove-like recesses 20 
each having an axiaily and cylindrical extend- 
ing bottom surface and opposite inclined side 
faces diverging from each other toward said 
bottom surface so that gaps are formed be- 
tween said inclined side faces of said recess 25 
and said inclined side faces of said permanent 
magnet piece when said lower surface of said 
permanent magnet piece is radially fitted in 
said recess, said plurality of dovetail-groove- 
like recesses being circumferentially arranged 30 
at a predetermined angular intervals; and 

said gaps formed between said inclined 
side faces of said each permanent magnet 
piece and said inclined side faces of said each 
recess are supplied with adhesive material to 35 
form wedge-like layers of said adhesive ma- 
terial between said inclined side faces of said 
permanent magnet piece and said inclined 
side faces of said recess, said wedge-like lay- 
ers of said adhesive firmly holding said perma- 40 
nent magnet piece in said recess to thereby 
prevent said permanent magnet piece from 
being separated from said rotor core. 

2. A rotor for a synchronous rotary machine, ac- 45 
cording to claim 1 , wherein each of said plural- 
ity of dovetail-groove-like recesses of said ro- 
tor core is a straight groove extending in par- 
allel to the axis of rotation of said rotor, and 
wherein at least one of said permanent magnet 50 
pieces is disposed in each said straight 
groove. 

3. A rotor for a synchronous rotary machine, ac- 
cording to claim 1, wherein each of said 55 
dovetail-groove- 1 ike recesses of said rotor core 

is a straight groove extending at a diagonal 
angle with respect to the axis of rotation of 



said rotor, and wherein a plurality of said per- 
manent magnet pieces are disposed in said 
each diagonally extending straight groove. 

4. A rotor for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said plural- 
ity of dovetail-groove-like recesses of said ro- 
tor core includes a plurality of divided straight 
recesses, each having a predetermined length 
extending at a predetermined diagonal angle 
with respect to the axis of rotation of said rotor, 
said plurality of divided straight recesses being 
circumferentially shifted relative to each other 
by a predetermined angle, and wherein a plu- 
rality of said permanent magnet pieces are 
disposed respectively in said plurality of di- 
vided straight recesses of each said dovetail- 
groove-like recess. 

5. A rotor for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said plural- 
ity of dovetail-groove-like recesses of said ro- 
tor core includes a plurality of divided straight 
recesses having a predetermined length ex- 
tending in parallel to the axis of rotation of said 
rotor, said plurality of divided straight recesses 
being circumferentially shifted relative to each 
other by a predetermined angle, and wherein a 
plurality of the permanent magnet pieces are 
disposed respectively in said plurality of di- 
vided straight recesses of each said dovetail- 
groove-like recess. 

6. A method of fabricating a rotor for a synchro- 
nous rotary machine, rotatably arranged inside 
a stator and provided with a substantially cylin- 
drical rotor core having an outer circumference 
thereof to which a plurality of permanent mag- 
net pieces are fixedly attached, characterized 
by comprising the steps of: 

forming said permanent magnet pieces in 
a substantially polygonal plate having fiat, ax- 
iaily opposite end faces parallel to a plane 
perpendicular to the axis of rotation of said 
rotor, side faces each intersecting said op- 
posite end faces, curved upper and lower sur- 
faces having a curvature substantially in con- 
formity with that of said outer circumference of 
said cylindrical rotor core, said lower surface 
being formed to have a width greater than said 
upper surface whereby Said side faces con- 
necting said upper and lower surfaces are in- 
clined so as to diverge from each other toward 
said lower surface; 

forming a plurality of dovetail-groove- 1 ike 
axial recesses in said outer circumference of 
said rotor core at a predetermined circum- 
ferential angular interval, each of said recesses 
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having a cylindrical bottom surface and op- 
posite inclined side surfaces diverging from 
each other toward said bottom surface so as to 
provide gaps between said inclined side faces 
of said recess and corresponding inclined side 5 
faces of said permanent magnet piece when 
said permanent magnet piece is disposed in 
said recess in such a manner that said lower 
surface thereof is radially fitted in said recess 
from outside; w 

injecting adhesive into said gaps formed 
between said inclined side faces of said recess 
and said corresponding inclined side faces of 
said permanent magnet piece after radially fit- 
ting said permanent magnet piece in each said is 
recess of said rotor core to fill said gaps with 
said adhesive; and 

hardening said adhesive filling said gaps 
to form wedge-like layers capable of restrain- 
ing said each permanent magnet piece from 20 
being separated from said outer circumference 
of said rotor core. 

A method of fabricating a rotor for a synchro- 
nous rotary machine, according to claim 6, 25 
wherein said lower surface of said each perma- 
nent magnet is coated with adhesive to form a 
film-like layer of adhesive between said lower 
surface of said each permanent magnet piece 
and said bottom surface of said recess of said 30 
rotor core, and said film like layer of adhesive 
is hardened to form a hard adhesive layer 
between said lower surface of said each per- 
manent magnet piece and said bottom surface 
of said recess. 35 
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Fig.lA 
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Fig .1B 




10 



EP 0 569 594 A1 




11 



EP 0 569 594 A1 



Fig. 3A 




Fig.3B 




12 



EP 0 569 594 A1 




Fig.4B 
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CLAIMS 

^SlTX * A rotor for a synchronous rotary machine, 
supported for a rotation inside a stator and provided 
with a substantially cylindrical rotor core having an 
outer circumference thereof to which a plurality of 
pieces of permanent magnet pieces are fixedly attached, 
characterized in that: 

each of said permanent magnet pieces is 

formed in a polygonal shape piece ha ving flat, axially 

opposite end f ace i^p^rallel to a plane per^en^i^cul^r^ to 

the axis of rotation of said rotor, side facesleach,. 

(zcZ) T^s A) 

intersecting the opposite end face^ 'curved u pper and _ 

lower f surfaces formed so as to have a curvature 

substantially in conformity with that of said outer 

circumference of said cylindrical rotor core^ said lower 

surf aci^ having a width greater than that of said upper 

surfaci^so that said side faces connecting said upper and 

lower surfaces are inclin^ed so as to diverge from each 

other toward said lower surface; ^tJ/ 

said cylindrical rotor cordis provided 

with a surface thereof formed with a plurality of 



substantially dovetail-groove-like re cesses each having 
, - 

an axially and cylindrically e^xt^nding bottom surface^ and 
opposite inclined side f aces^&iverging from each other 
toward said bottom surface so that gaps are formed 

four \r<r 

between said inclined side faces/ of said recess/ and . said 
inclined side facep^of said permanent magnet piece^when 
said lower surface^ of said pe^m^nent magnet piece is 
— j.. _ fitted in said re^es^j, said plurality of 
dovetail-groove- like recessesj^being circumf erentially 
arranged at a predetermined angular interval/; and 



said gaps formed between said inclined 
side faces of said each ^permanent magnet piece^and ^said 
inclined side face^of said each recess are. supplied with 
adhesive material < to form j )cp ] fjYf r -VQ f S ^V>* i^U 

adhesive material between said inclined side faces/^of 
said permanent magnet piece^and said inclined side faces £{3 



( r ic) f> } 
of said reces^, said wedge-like layers^of said adhesive 

firmly holding said permanent magnet piece in said recess 

to thereby prevent said permanent magnet piece from being 

separated from said rotor core. 

^B?*7 A rotor for a synchronous rotary machine, 

according to claim 1, wherein each of said plurality of" 

dovetail-groove-like recesses of said rotor core is a 

straight groove extendin g in parallel to the axis of 

rotation of said rotor, and wherein at least one of said 

permanent magnet pieces is disposed in each said straight 

groove . 

^3"? A rotor for a synchronous rotary machine, 
according to claim 1, wherein each of said dovetail- 
groove-like recesses of said rotor core is a straigh t 
groove extending at a ^diaqona 3^angle(g>/ith respect to the 
axis of rotation of said rotor, and wherein a plurality 
of said permanent magnet pieces are disposed in said each 
diagonally extending straight groove, 
i ^A$J A rotor for a synchronous rotary machine, 
[according to claim 1, wherein each of said plurality of 
dovetail-groove-like recesses of said rotor core includes 
a pluralit y of divided straight re cesses, each having a 
predetermined length extending at a predetermined 
diagonal angle with respect to the axis of rotation of 
said rotor, said plurality of divided straight recesses 
being circumf erentially shifted relative to each other by 
a predetermined angle, and wherein a plurality of said 
permanent magnet pieces are disposed respectively in said 
plurality of divided straight recesses of each said 
dovetail-groove-like recess . 

I gjBfcf A rotor for a synchronous rotary machine, 
according to claim 1, wherein each of said plurality of 
dovetail-groove-like recesses of said rotor core includes 
a plurality of divided straight recesses having a 
predetermined length extending in parallel to the axig. of 
rotation of said rotor, said plurality of divided 
straight recesses being circumf erentially shifted 



relative to each other* by a predetermined angle , and 
wherein a plurality of the permanent magnet pieces are 
disposed respectively in said plurality of divided 
straight recesses of each said dovetail-groove- like 
recess . 

¥ A method of fabricating a rotor for a 
synchronous rotary machine, rotatably arranged inside a 
stator and provided with a substantially cylindrical 
rotor core having an outer circumference thereof to which 
a plurality of permanent magnet pieces are fixedly 
attached, characterized by comprising the steps of: 

forming said permanent magnet pieces in a 
substantially polygonal plate having flat, axially 
opposite end faces parallel to a plane perpendicular to 
the axis of rotation of said rotor, side faces each 
intersecting said opposite end faces, curved upper and 
lower surfaces having a curvature substantially in 
conformity with that of said outer circumference of said 
cylindrical rotor core, said lower surface being formed 
to have a width greater than said upper surface whereby 
said side faces connecting said upper and lower surfaces 
are inclined so as to diverge from each other toward said 
lower surface; 

formi ng a plur ality of dovetail-groove - 
like axial recesses in said outer circumference of said 
rotor core at a predetermined circumferential angular 
interval, each of said recesses having a cylindrical 
bottom surface and opposite inclined side surfaces 
diverging from each other toward said bottom surface so 
as to provide gaps between said inclined side faces of 
said recess and corresponding inclined side faces of said 
permanent magnet piece when said permanent magnet piece 
is disposed in said recess in such a manner that said 
lower surface thereof is radially fitt-.gri i n said recess 
from outside ; 

injecting adhesive i nto said gaps formed 
between said inclined side faces of said recess and said 



corresponding inclined side faces of said permanent 
magnet piece after radially fitting said permanent magnet 
piece in each said recess of said rotor core to fill said 
gaps with said adhesive; and 

hardenin g said adhesive filling said gaps 
to form wedge-like layers capable of restraining said 
each permanent magnet piece from being separated from 
said outer circumference of said rotor core. 

tfSE' A method of fabricating a rotor for a 
synchronous rotary machine, according to claim &, wherein 
said lower surface of said each permanent magnet is 
coated with adhesive t o form a film-like layer of 
adhesive between said lower surface of said each 
permanent magnet piece and said bottom surface of said 
recess of said rotor core, and said film like layer of 
adhesive is hardene d to form a hard adhesive layer 
between said lower surface of said each permanent magnet 
piece and said bottom surface of said recess . 
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Description 

TECHNICAL FIELD 

The present invention relates to the construction of 
a rotor for a synchronous rotary machine, particularly, 
for a synchronous electric motor, which includes a rotor 
core mounted on a rotatably supported shaft so as to 
serve as a yoke and having a substantially cylindrical 
circumference, and permanent magnets fixedly ar- 
ranged on the circumference of the rotor core so as to 
interact with a rotating magnetic field created by a stator 
to thereby generate an output torque, the rotor further 
incorporating an improvement for preventing the sepa- 
ration of the permanent magnets from the rotor core. 
The present invention also relates to a method of fabri- 
cating such a rotor. 

BACKGROUND ART 

Most synchronous rotary machines, particularly, 
synchronous electric motors, employ either a radial 
magnet type rotor formed by alternately and contiguous- 
ly arranging rotor cores serving as yokes, and perma- 
nent magnet pieces along a circumferential direction or 
a surface-mounted magnet type rotor formed by attach- 
ing a plurality of permanent magnet pieces on the outer 
circumference of a cylindrical rotor core. 

The plurality of permanent magnets of the latter of 
these two types of rotors for synchronous rotating ma- 
chines, in general, are attached adhesively with an ad- 
hesive to the substantially cylindrical circumference of 
the rotor core. The adhesive strength of the adhesive 
must exceed the resultant centrifugal force that acts on 
the permanent magnets when the rotor rotates and the 
magnetic attraction resulting from the interactions of a 
rotating magnetic field created by the stator and mag- 
netic fields created by the permanent magnets to pre- 
vent the separation of the permanent magnets from the 
circumference of the rotor core even when the rotor ro- 
tates for a long time under the action of the centrifugal 
force and the magnetic attraction. Accordingly, to en- 
sure that the permanent magnets are securely held on 
the rotor, the bottom portions of the permanent magnets 
are partly sunk in recesses formed in the outer circum- 
ferences of the rotor core so that the permanent mag- 
nets are held at their side surfaces by the rotor core 
when adhesively attaching the permanent magnets to 
the outer circumference of the rotor core. 

JP-A-63-213442 as well as GB-A-2 217 924 dis- 
close a rotor for a synchronous rotary machine, support- 
ed for a rotation inside a stator and provided with a sub- 
stantially cylindrical rotor core having an outer circum- 
ference thereof to which a plurality of pieces of perma- 
nent magnet pieces are fixedly attached. Each of these 
permanent magnet pieces is formed in a polygonal 
shape piece having flat, axially opposite end faces par- 
allel to a plane perpendicular to the axis of rotation of 



the rotor, side faces each intersecting the opposite end 
faces, curved upper and lower faces formed so as to 
have a curvature substantially in conformity with that of 
the outer circumference of the cylindrical rotor core, the 

5 lower surface having a wide greater than that of the up- 
per surface so that the side faces connecting the upper 
and lower surfaces are inclined so as to diverge from 
each other toward the lower surface. The cylindrical ro- 
tor core is provided with a surface thereof formed with 

10 a plurality of substantially dovetail-groove-like recess- 
es, each having an axially and cylindrically extending 
bottom surface and opposite inclined side faces diverg- 
ing from each other toward the bottom surface, so that 
gaps are formed between the inclined side faces of the 

is recess and the inclined side faces of the permanent 
magnet piece, when the lower surface of the permanent 
magnet piece is radially fitted in the recess. The plurality 
of dovetail-groove-iike recesses being circumferentially 
arranged at a predetermined angular intervals. 

20 However, the insertion of such permanent magnet 
pieces is very complicated because it is not possible to 
radially inserting the magnet pieces in the recesses. 
Moreover, each permanent magnet piece disclosed in 
JP-A-63-213442 as well as in GB-A-2 217 924 is ar- 

25 ranged completely inside of its resp. recess of the rotor 
core. This is very disadvantageous to the cooling of the 
rotor core. On the other side, if the permanent magnet 
pieces are not arranged completely inside of its resp. 
recess of the rotor core, the fastening of the permanent 

30 magnet pieces is very problematically 

Figs. 9 A and 9B show a further construction of a 
typical surface-mounted magnet type rotor for a conven- 
tional synchronous electric motor, in which permanent 
magnets are held securely on the rotor core solely by 

35 the adhesive strength of an adhesive. Figs. 9 A and 9B 
are a front view and a side view, respectively, of the sur- 
face-mounted magnet type rotor. Referring to Figs. 9 A 
and 9B, a rotor 1 1 supported for rotation within a stator 
1 0 with a gap between the outer circumference thereof 

40 and the cylindrical inner circumference of the stator 1 0 
comprises a rotor shaft 12, a cylindrical rotor core 13 
fixedly mounted on the rotor shaft 1 2, a plurality of per- 
manent magnets 1 4 having the shape of a modified oc- 
tagon attached by adhesive at their bottom surface to 

45 the outer circumference of the cylindrical rotor core 1 3, 
ends of the rotor core 1 3 to hold the rotor core in place 
on the rotor shaft 12. As mentioned above, the perma- 
nent magnets 1 4 of this typical surface-mounted magnet 
type rotor are secured to the rotor core 1 3 solely by the 

so adhesive strength of the adhesive, which is not a suffi- 
ciently effective measure to prevent the separation of 
the permanent magnets 14 from the rotor core 13. 

Fig. 10 is a side view, corresponding to Fig. 9B, of 
a rotor having permanent magnets partly sunk in recess- 

ss es formed in the outer circumference of a rotor core. As 
is obvious from the comparison of the constructions 
shown in Figs. 9B and 1 0, the construction shown in Fig. 
1 0 is more effective in preventing separation than the 
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construction shown in Fig. 9B. As shown in Fig. 10, a 
rotor core 1 3 is provided in its outer circumference with 
axial dovetail grooves 16, and permanent magnets 14a 
having the shape of a curved plate and formed in a 
shape complementary to that of the dovetail grooves 1 6 
and having an upper surface, a lower surface of a width 
greater than that of the upper surface, and side surfaces 
extending outward so as to approach each other and 
inserted in the dovetail grooves 16. When assembling 
the rotor core 13 and the permanent magnets 14a, the 
permanent magnets 14a need necessarily to be insert- 
ed axial ly of the rotor core 1 3 in the dovetail grooves 1 6 
and positioned in place with respect to the axial direc- 
tion. 

Accordingly, when as shwon in Fig. 11 , the rotor is 
provided with a plurality of permanent magnets 14a di- 
vided into a plurality of groups (three groups in Fig. 11) 
and the groups of permanent magnets 14a are arranged 
respectively in a plurality of axial divisions (three axial 
divisions in Fig. 11) on the outer circumference of the 
rotor core 1 3 with the angular position of the permanent 
magnets 1 4a of each group shifted relative to that of the 
permanent magnets 14a of other groups to suppress 
torque ripple, it is impossible to insert the permanent 
magnets 14a of the middle group axially in the corre- 
sponding dovetail grooves 16 of the rotor core 1 3. 

DISCLOSURE OF THE INVENTION 

Accordingly, a principal object of the present inven- 
tion is to solve the foregoing problems in the rotor of the 
conventional synchronous rotary machine, particularly, 
in the surface-mounted magnet type rotor. 

A further object of the present invention is to provide 
a surface-mounted magnet type rotor comprising a rotor 
core, and permanent magnets attached substantially to 
the outer circumference of the rotor core, such that, on 
the one hand they are fixedly attached to the rotor core 
and on the other hand a very effective cooling of the rotor 
core is made possible. 

Another object of the present invention is to provide 
a surface-mounted magnet type rotor comprising a rotor 
core, and permanent magnets attached substantially to 
the outer circumference of the rotor core, capable of be- 
ing assembled by assembling processes as simple as 
those for assembling the conventional surface-mounted 
magnet type rotor without requiring additional assem- 
bling work, and having a construction having a mechan- 
ical fastening strength capable of securely holding the 
permanent magnets on the rotor core so that the per- 
manent magnets are not separated from the surface of 
the rotor core by the centrifugal force generated by the 
rotation of the rotor and the magnetic attraction resulting 
from the magnetic interactions of the stator magnetic 
field created by the stator, and the permanent magnets 
and that additionally a very effective cooling of the rotor 
core 1 3 is achieved. 

A further object of the present invention is to provide 



a method of fabricating a surface-mounted magnet type 
rotor for a synchronous rotary machine, having a rotor 
core provided with recesses in its outer circumference, 
and permanent magnets fitted in the recesses of the ro- 
5 tor core by radially fitting the permanent magnets in the 
recesses of the rotor core like tiling a surface. 

In view of the foregoing object of the present inven- 
tion, when fabricating the surface-mounted magnet type 
rotor for a synchronous rotary machine, each perma- 
10 nent magnet is inserted radially in the recess formed in 
the substantially cylindrical surface of the rotor core. 
Each recess and each permanent magnet are formed 
so that wedging spaces are formed on the opposite 
sides of the permanent magnet between the side faces 
15 of the permanent magnet and walls demarcating the re- 
cess, and wedge-like layers of an adhesive are formed 
in the wedging spaces to secure the permanent magnet 
in place against the resultant of the centrifugal force 
generated by the rotation of the rotor and the magnetic 
20 attraction resulting from magnetic interactions of mag- 
netic fields created by the stator, and the permanent 
magnet, that tends to separate the permanent magnet 
from the rotor core. 

In accordance with the present invention there is 
25 provided a 

rotor for a synchronous rotary machine, supported 
for a rotation inside a stator and provided with a sub- 
stantially cylindrical rotor core having an outer cir- 
30 cumference thereof to which a plurality of pieces of 
permanent magnet pieces are fixedly attached, 
wherein 



each of said permanent magnet pieces is formed in 
35 a polygonal shape piece having flat, axially opposite 
end faces parallel to a plane perpendicular to the 
axis of rotation of said rotor, side faces each inter- 
secting the opposite end faces, curved upper and 
lower surfaces formed so as to have a curvature 
40 substantially in conformity with that of said outer cir- 
cumference of said cylindrical rotor core, said lower 
surface having a width greater than that of said up- 
per surface so that said side faces connecting said 
upper and lower surfaces are inclined so as to di- 
45 verge from each other toward said lower surface, 

wherein said cylindrical rotor core is provided with 
a surface thereof formed with a plurality of substan- 
tially dovetail-groove-like recesses each having an 

so axially and cylindrically extending bottom surface 
and opposite inclined side faces diverging from 
each other toward said bottom surface so that gaps 
are formed between said inclined side faces of said 
recess and said inclined side faces of said perma- 

55 nent magnet piece when said lower surface of said 
permanent magnet piece is radially fitted in said re- 
cess, said plurality of dovetail-groove-like recesses 
being circumferentially arranged at a predeter- 
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mined angular intervals, characterized in that: 

said permanent magnet pieces are held in said re- 
cesses in such a manner, that an upper part of said 
each permanent magnet piece is situated above the s 
outer cylindrical circumference of the rotor core; 
and 

said gaps formed between said inclined side faces 
of said each permanent magnet piece and said in- 10 
dined side faces of said each recess are supplied 
with adhesive material to form wedge-like layers of 
said adhesive material between said inclined side 
faces of said permanent magnet piece and said in- 
clined side faces of said recess, said wedge-like is 
layers of said adhesive firmly holding said perma- 
nent magnet piece in said recess to thereby prevent 
said permanent magnet piece from being separated 
from said rotor core. 

20 

Further in accordance with the present invention 
there is provided a 



said inclined side faces of said recess and said cor- 
responding inclined side faces of said permanent 
magnet piece after radially fitting said permanent 
magnet piece in said recess of said rotor core to fill 
said gaps with said adhesive; characterized by the 
steps of 

putting said permanent magnet pieces in said re- 
cesses in such a manner, that an upper part of said 
each permanent magnet pieces is situated above 
the outer cylindrical circumference of the rotor core 
and hardening said adhesive filling set gaps to form 
wedge-like layers capable of restraining said each 
permanent magnet piece from being separated 
from said outer circumference of said rotor core. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following description taken in connection 
with the accompanying drawings, in which: 

Fig. 1 A is a front view of a rotor for a synchronous 
machine, in a first embodiment according to the 
present invention; 

Fig. 1 B is a side view of the rotor for a synchronous 
machine, in the first embodiment according to the 
present invention; 

Fig. 2 is an enlarged perspective view of assistance 
in explaining a procedure for putting permanent 
magnets on a rotor core included in the rotor in the 
first embodiment; 

Fig. 3A is a fragmentary sectional view of an essen- 
tial portion of the rotor in the first embodiment, 
showing the relation between a recess formed in the 
rotor core, a permanent magnet and wedging layer 
of an adhesive on the rotor in the first embodiment; 
Fig. 3B is a fragmentary sectional view of an essen- 
tial portion of a modification of the rotor in the first 
embodiment; 

Fig. 3C is a fragmentary sectional view of an essen- 
tial portion of another modification of the rotor in the 
first embodiment; 

Fig. 4 A is a front view of a rotor for a synchronous 
machine, in a second embodiment according to the 
present invention; 

Fig. 4B is a side view of the rotor for synchronous 
machine, in the second embodiment; 
Fig. 5 is an enlarged perspective view of assistance 
in explaining a procedure for putting a permanent 
magnet on a rotor core included in the rotor in the 
second embodiment; 

Fig. 6 A is a front view of a rotor for a synchronous 
rotating machine, in a third embodiment according 
to the present invention; 

Fig. 6B is a side view of the rotor in the third em- 
bodiment; 



method of fabricating a rotor for a synchronous ro- 
tary mach ine, rotatably arranged inside a stator and 25 
provided with a substantially cylindrical rotor core 
having an outer circumference thereof to which a 
plurality of permanent magnet pieces are fixedly at- 
tached, comprising the steps of 

30 

forming said permanent magnet pieces in a sub- 
stantially polygonal plate having flat, axially oppo- 
site end faces parallel to a plane perpendicular to 
the axis of rotation of said rotor, side faces each in- 
tersecting said opposite end faces, curved upper 3S 
and lower surfaces having a curvature substantially 
in conformity with that of said outer circumference 
of said cylindrical rotor core, said lower surface be- 
ing formed to have a width greater than said upper 
surface whereby said side faces connecting said 40 
upper and lower surfaces are inclined so as to di- 
verge from each other toward said lower surface; 

forming a plurality of dovetail-groove-like axial re- 
cesses in said outer circumference of said rotor 4S 
core at a predetermined circumferential angular in- 
terval, each of said recesses having a cylindrical 
bottom surface and opposite inclined side surfaces 
diverging from each other toward said bottom sur- 
face so as to provide gaps between said inclined so 
side faces of said recess and corresponding in- 
clined side faces of said permanent magnet piece 
when said permanent magnet piece is disposed in 
said recess in such a manner that said lower sur- 
face thereof is radiaily fitted in said recess from out- 55 
side; 

injecting adhesive into said gaps formed between 
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Fig. 7 is an enlarged perspective view of assistance 
in explaining a procedure for putting a permanent 
magnet of a rotor core included in the rotor in the 
third embodiment; 

Fig. 8 is a front view of a rotor in a fourth embodi- $ 
ment according to the present invention; 
Fig. 9A is a front view of a conventional surface- 
mounted magnet type for a synchronous rotating 
machine; 

Fig. 9B is a side view of the rotor of Fig. 9A; 
Fig. 10 is a side view of another conventional sur- 
face-mounted magnet type rotor for a synchronous 
rotating machine; and 

Fig. 11 is a front view of a third conventional surface- 
mounted magnet type rotor for a synchronous ro- 
tating machine. 

BEST MODE OF CARRYING OUT THE INVENTION 

Referring to Figs. 1A and 1B, a rotor 20 for a syn- 
chronous rotary machine, in a first embodiment accord- 
ing to the present invention, similarly to the conventional 
rotor, is a motor element supported for rotation inside a 
stator 10 with a gap between the outer circumference 
thereof and the cylindrical inner circumference of the 
stator 1 0. The rotor 20 comprises a rotor shaft 22, a sub- 
stantially cylindrical rotor core 23 adhesively fixed or fas- 
tened with a wedge to the rotor shaft 22, and a plurality 
of permanent magnets 25 fitted respectively in recesses 
26 formed in the outer circumference of the rotor core 
23. 

Each of the permanent magnets 25 is formed in the 
shape of a curved piece of plate and has a lower surface 
25a curved in a curvature corresponding to that of the 
outer circumference of the rotor core 23, an upper sur- 
face having a radially outward convex shape deter- 
mined on the basis of design conditions determined tak- 
ing into consideration conditions for magnetic interac- 
tions, axially opposite end faces 24 parallel to a plane 
perpendicular to the axis of rotation of the rotor 20, and 
opposite, inclined side faces 27a and 27b diverging from 
each other toward the lower surface 25a so as to extend 
opposite to the side faces of the recess 26 with gaps 
therebetween, respectively In this embodiment, the in- 
clined side faces 27a and 27b extend perpendicularly to 
the opposite end faces 24. 

The rotor 20, similarly to the conventional rotor, is 
provided with end plates 28 attached to the axially op- 
posite ends of the rotor core 23. 

In the rotor 20, each permanent magnet 25 is at- 
tached to the rotor core 23 by adhesively joining the low- 
er surface 25a thereof to the bottom surface of the re- 
cess 26, adhesively joining the inclined side faces 27a 
and 27b thereof to the side faces of the recess 26 facing 
thereto with an adhesive and hardening the adhesive 
filling up gaps between the inclined side faces 27a and 
27b and the side faces of the recess 26 in wedge-like 
layers 30 of the adhesive. Therefore, the wedge effect 



of the wedge-like layers 30 of adhesive holds each per- 
manent magnet 25 securely in a recess 26 so that each 
permanent magnet 25 will not be separated from the ro- 
tor core 23 by the resultant of centrifugal force that acts 
radially outward on the permanent magnet when the ro- 
tor 20 is rotated at a high rotating speed and radial mag- 
netic attraction resulting from interactions of a rotating 
magnetic field created by the stator 1 0, and each per- 
manent magnet 25. 

The recess 26 of the rotor core 23, the construction 
of each permanent magnet 25, and a procedure for as- 
sembling the permanent magnet 25 and the rotor core 
23 when fabricating the rotor shown in Figs. 1 A and 1 B 
will be described hereinafter with reference to Fig. 2. 

Referring to Fig. 2, the plurality of recesses (eight 
recesses in this embodiment) 26 are extended straight 
in the outer circumference of the rotor core 23 along the 
axis of the rotor core 23 and arranged at angular inter- 
vals. Each recess 26 is a dovetail groove expanding ra- 
dially inward and having a curved bottom surface 26a 
having the shape of an arc of a circle, and opposite, in- 
clined side faces 26b and 26c diverging from each other 
radially inward. As mentioned above, the inclined side 
faces 26b and 26c are complementary respectively to 
the inclined side faces 27a and 27b of the permanent 
magnet 25, and the inclined side faces are the opposite 
side faces of a dovetail groove that enables the perma- 
nent magnet 25 to be advanced radially toward the bot- 
tom surface 26a of the recess 26 of the rotor core 23 as 
indicated by the arrow P in Fig. 2 when fitting the per- 
manent magnet 25 in the recess 26 and forms minute 
gaps between the inclined side faces 27a and 27b of the 
permanent magnet 25 and the corresponding inclined 
side faces 26b and 26c of the recess 26 to enable the 
permanent magnet 25 to be removed from the recess 
26 when the permanent magnet 25 is pulled radially out- 
ward in a direction opposite the direction of the arrow R 
When fitting the permanent magnet 25 in the recess 26, 
the lower surface 25a and the inclined side faces 27a 
and 27b thereof are coated with an adhesive. When the 
permanent magnet 25 is seated on the bottom surface 
26a of the recess 26, the minute gaps are substantially 
fully filled up with the adhesive. The adhesive filling the 
minute gaps is hardened to form the wedge-like layers 
30. 

As shown in Fig. 3A, since the minute gaps between 
the inclined side faces 27a and 27b of the permanent 
magnet 25 and the corresponding inclined side faces 
26b and 26c of the recess 26 of the rotor core 23 are 
filled up respectively with the wedge-like layers 30 of the 
hardened adhesive, the strong, mechanical wedging ef- 
fects of the wedge-like layers 30 make impossible the 
removal of the permanent magnet 25 from the recess 
26 even if a force tending to separate the permanent 
magnet 25 from the rotor core 23 acts in the direction of 
the arrow R opposite the direction of the arrow R unless 
the wedge-like layers 30 are crushed. It is preferable to 
design the dimensional relation between the permanent 
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magnet 25 and the recess 26 so that the distance be- 
tween the edges A along which the inclined side faces 
27a and 27b of the permanent magnet 25 intersect the 
lower surface 25a of the same, respectively, is slightly 
smaller than the distance between the edges B of the 
recess 26, and the edges A of the permanent magnet 

25 graze the edges B of the recess 26 when the wedge- 
like layers 30 are not formed and permanent magnet 25 
is pulled in the direction of the arrow R. When the per- 
manent magnet 25 and the recess 26 are formed so as 
to meet such a dimensional relation, the wedge-like lay- 
ers 30 exert the wedging effect on the permanent mag- 
net 25 even if a large separating force resulting from the 
centrifugal force generated by the rotation of the rotor 
and the magnetic attraction acts on the permanent mag- 
net and a large compressive force acts accordingly on 
the wedge-like layers 30 of adhesive, unless the wedge- 
like layers 30 are crushed completely and pushed com- 
pletely out of the gaps. Thus, the wedging effect of the 
wedge-like layers 30 restrains the permanent magnet 
from being separated from the rotor core 23. 

In a modification shown in Fig. 3B, the inclination of 
the inclined side faces 27a and 27b of the permanent 
magnet 25 and the inclination of the corresponding in- 
clined side faces 26b and 26c of the recess 26 of the 
rotor core 23 are greater than those of the permanent 
magnet 25 and the recess 26 shown in Fig. 3A to en- 
hance the wedging effect of the wedge-like layers 30 of 
the adhesive. 

In another modification shown in Fig. 3C, the wedg- 
ing effect of the wedge-like layers 30 of the adhesive on 
restraining the permanent magnet 25 from being sepa- 
rated from the rotor core 23 is enhanced by partially re- 
cessing the inclined side faces 26b and 26c of the re- 
cess 26 of the rotor core 23 to increase the thickness of 
the wedge-like layers 30 of the adhesive. 

Fig. 4 shows a rotor 20 for a synchronous rotary ma- 
chine, in a second embodiment according to the present 
invention. The rotor 20 in the second embodiment differs 
from the rotor 20 in the first embodiment in that recesses 

26 are formed in the circumference of a rotor core 23 so 
as to extend at a fixed helix angle 9. However, the rotor 
20 in the second embodiment is similar to the rotor 20 
in the first embodiment in that the recesses 26 are 
formed substantially straight along the axis of rotation 
in the outer circumference of the rotor core 23, the re- 
cesses 26 are arranged at angular intervals, and the re- 
cesses 26 have the shape of a dovetail groove expand- 
ing radially inward. The opposite, inclined side faces 27a 
and 27b of each permanent magnet 25 to be radially 
fitted in the recesses 26 like tiling a surface are formed 
so as to extend at a helix angle 0. Naturally, the inclined 
side faces 27a and 27b, similarly to those of the first 
embodiment, are coated with an adhesive, and wedge- 
like layers 30 are formed to secure the permanent mag- 
net 25 firmly in the recess 26 to restrain the permanent 
magnet 25 from being separated from the rotor core 23. 

In the second embodiment, as is generally known, 



the permanent magnets 25 are arranged on the rotor 
core 23 in an axially skew arrangement skewing at a 
helix angle 9 to the axis of the rotor core 23 to suppress 
torque ripple attributable to slots formed in the inner cir- 
s cumference of the stator 10 to hold coils therein. In as- 
sembling this surface-mounted magnet type rotor 20, 
the permanent magnets 25 can be radially fitted in the 
recesses 26 like tiling a surface. The wedging layers 30 
formed by filling up the gaps between the inclined side 
faces of the permanent magnets 25 and the inclined side 
faces of the recesses 26 and hardening the adhesive 
filling up the gaps, similarly to those of the first embod- 
iment, hold the permanent magnets 25 in the recesses 
26 so that the permanent magnets 25 will not be sepa- 
rated from the rotor core 23. 

Fig. 5 is a perspective view of the rotor core 23 pro- 
vided with the recesses 26 skewed at a helix angle 9 to 
the axis of rotation of the rotor core 23. 

Figs. 6 and 7 show a rotor for a synchronous rotary 
machine, in a third embodiment according to the present 
invention. 

As shown in Figs. 6 and 7, recesses 1 26 are formed 
in a plurality of axial recess divisions (three recess divi- 
sions in this embodiment) 126a to 126c of a short axial 
length. The recesses 1 26 in each of the recess divisions 
126a, 126b and 126c, similarly to the recesses in the 
second embodiment, are arranged in a skew arrange- 
ment skewing at a helix angle 6 to the axis of rotation of 
the rotor 20 and have the shape of a dovetail groove. 
However, the phase angles of the respective recesses 
126 of the adjacent recess groups, i.e., the recess divi- 
sion 1 26a and 1 26b, and the recess divisions 1 26b and 
126c, have a fixed phase angle difference (J to provide 
permanent magnets 125 fitted in the respective recess- 
es of the recess divisions 126a, 126b and 126c, with a 
torque ripple suppressing effect. Naturally, as is gener- 
ally known, the phase angle difference (J is determined 
taking into consideration the degree of the torque ripple 
included in the torque produced by the magnetic inter- 
action of a rotating magnetic field created by the stator 
and the permanent magnets 1 25. 

As shown in Fig. 7, when assembling the permanent 
magnets 1 25 and the rotor core 23, the permanent mag- 
nets 125 can be radially fitted in the recesses 1 26 of the 
recess divisions 126a, 126b and 126c like tiling a sur- 
face. Accordingly, the permanent magnets 125 can be 
radially fitted in the recesses 1 26 of the recess divisions 
1 26a, 1 26b and 1 26c in the direction of the arrow P like 
tiling a surface even though the phases of the respective 
recesses 126 of the adjacent recess 126a, 126b and 
126c are shifted relative to each other by the phase an- 
gle difference p, which is impossible in assembling the 
conventional rotor in which the permanent magnets are 
inserted axially in the recesses. 

Naturally, the adhesive filling up gaps between the 
inclined side faces 127a and 127b of each permanent 
magnet 125 and the corresponding inclined side faces 
128a and 1 28b of each of the recesses 1 26 of the recess 
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divisions 1 26a to 1 26c forms wedge-like layers 1 30 (Fig. 
6) when hardened, and the strong wedging function of 
the wedge-like layers 1 30 restrains the permanent mag- 
nets 1 25 from being separated from the rotor core 23 by 
the centrifugal force generated by the rotation of the ro- s 
tor 20 and the magnetic attraction. 

The effect of the arrangement of the permanent 
magnets 125 in the third embodiment, in which the 
phase of the recesses 1 26 of each of the recess divi- 
sions 1 26a, 1 26b and 1 26c are shifted by the phase an- 10 
gle difference p relative to that of the recesses 126 of 
the adjacent recess divisions, on the suppression of 
torque ripple can be produced, for example, by dividing 
the axial recesses 26 of the rotor core 23 in the first em- 
bodiment into sectional axial recesses, dividing the sec- is 
tional axial recesses into a plurality of axial recess divi- 
sions and shifting the phase of the sectional axial re- 
cesses of each of the plurality of axial recess divisions 
relative to that of the sectional axial recesses of the ad- 
jacent axial recess divisions by a phase angle difference 20 
y. A rotor provided with permanent magnets arranged in 
such an arrangement is shown in Fig. 8. 

In an embodiment shown in Fig. 8, axial recesses 
26 are divided into sectional axial recesses of the three 
axial recess divisions, and the phase of the sectional 2s 
axial recesses of each axial recess division is shifted by 
a phase angle difference y relative to that of the sectional 
axial recess of the adjacent axial recess divisions. Al- 
though the sectional axial recesses 26 are shifted rela- 
tive to each other with respect to the circumferential di- 30 
rection, naturally, the permanent magnets 25 can be ra- 
dially fitted in the sectional axial recesses 26 like tiling 
a surface similarly to those of the foregoing embodi- 
ments. 

The permanent magnets employed in the foregoing 35 
embodiments have quadrilateral shapes, respectively, 
in a plan view. It will be easily understood by a person 
with ordinary skill in the art to which the present inven- 
tion pertains that the permanent magnets may be of any 
suitable polygonal shape, such as the octagonal perma- *o 
nent magnets employed in the conventional rotor for a 
synchronous motor, provided that each permanent 
magnet has side surfaces that are able to form spaces 
for forming wedge-like layers therein by filling up the 
spaces with an adhesive and hardening the adhesive 45 
filling up the spaces together with the corresponding 
side faces of a recess when the permanent magnet is 
fitted radially in the recess like tiling a surface. Accord- 
ingly, permanent magnets applicable to the rotor of the 
present invention are not limited to the foregoing quad- £0 
rilateral permanent magnets. 

As is apparent from the description of the foregoing 
embodiments, according to the present invention, a ro- 
tor for a synchronous rotary machine, particularly, a sur- 
face-mounted magnet type rotor comprising a substan- $ s 
tially cylindrical rotor core and permanent magnets at- 
tached to the outer circumference of the rotor core, has 
a construction that enables the assembly of the rotor 



core and the permanent magnets by radially fitting the 
permanent magnets in recesses resembling a dovetail 
groove like tiling a surface, and wedge-like layers of ad- 
hesive formed by filling up spaces formed between the 
side faces of the permanent magnet and the corre- 
sponding side faces of the recess and hardening the ad- 
hesive filling up the spaces, restrains the permanent 
magnets from being separated from the rotor core by 
the centrifugal force generated by the rotation of the ro- 
tor and the magnetic attraction, highly effectively. Thus, 
the construction of the rotor of the present invention en- 
hances the mechanical permanent magnet anchoring 
force against the force tending to separate the surface- 
mounted permanent magnets from the rotor core re- 
markably and the life and reliability of the synchronous 
rotary machine incorporating the rotor of the present in- 
vention are improved accordingly. 

Furthermore, even if the permanent magnets of the 
rotor are arranged in a skew arrangement or in an offset 
arrangement, in which the phase of the permanent mag- 
nets fitted in the recesses of one of a plurality of recess 
divisions is shifted relative to that of the permanent mag- 
nets fitted in the recesses of the adjacent recess divi- 
sions, on the outer circumference of the rotor core of the 
rotor, the permanent magnets can be attached to the 
outer circumference of the rotor core by radially fitting 
the permanent magnets in the recesses when assem- 
bling the rotor. Thus, the rotor of the present invention 
can be assembled by a rotor assembling method that 
does not require any work in addition to that required by 
the rotor assembling method for assembling the con- 
ventional surface-mounted magnet type rotor and is 
rather simpler than the rotor assembling method for as- 
sembling the conventional surface-mounted magnet 
type rotor 

Modifications and variations may occur within the 
scope of the appended claims. 

Claims 

1. A rotor (20) for a synchronous rotary machine, sup- 
ported for a rotation inside a stator (1 0) and provid- 
ed with a substantially cylindrical rotor core (23) 
having an outer circumference thereof to which a 
plurality of pieces of permanent magnet pieces (25) 
are fixedly attached, wherein 

each of said permanent magnet pieces (25) is 
formed in a polygonal shape piece having flat, 
axially opposite end faces (24) parallel to a 
plane perpendicular to the axis of rotation of 
said rotor (20), side faces (27a,27b) each inter- 
secting the opposite end faces (24), curved up- 
per and lower surfaces (25a,25b) formed so as 
to have a curvature substantially in conformity 
with that of said outer circumference of said cy- 
lindrical rotor core (23), said lower surface 
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(25a) having a width greater than that of said 
upper surface (25b) so that said side faces 
(27a, 27b) connecting said upper and lower sur- 
faces (25a, 25b) are inclined so as to diverge 
from each other toward said lower surface s 
(25a), 

wherein said cylindrical rotor core (23) is pro- 
vided with a surface thereof formed with a plu- 
rality of substantially dovetail-groove-like re- 10 
cesses (26) each having an axially and cylindri- 
cal ly extending bottom surface (26a) and oppo- 
site inclined side faces (26b,26c) diverging 
from each other toward said bottom surface 
(26a) so that gaps are formed between said in- is 
dined side faces (26b,26c) of said recess (26) 
and said inclined side faces (27a,27b) of said 
permanent magnet piece (25) when said lower 
surface (25a) of said permanent magnet piece 

(25) is radially fitted in said recess (26) said plu- 20 
rality of dovetail-groove-like recesses (26) be- 
ing circumferential ly arranged at a predeter- 
mined angular intervals, characterized in that: 

said permanent magnet pieces (25) are held in 2s 
said recesses (26) in such a manner, that an 
upper part of said each permanent magnet 
piece (25) is situated above the outer cylindrical 
circumference of the rotor core (23); and 

30 

said gaps formed between said inclined side 
faces (27a, 27b) of said each permanent mag- 
net piece (25) and said inclined side faces (26b, 
26c) of said each recess (26) are supplied with 
adhesive material to form wedge-like layers 3s 
(30) of said adhesive material between said in- 
clined side faces (27a,27b) of said permanent 
magnet piece (25) and said inclined side faces 
(26b, 26c) of said recess (26), said wedge-like 
layers (30) of said adhesive firmly holding said 40 
permanent magnet piece (25) in said recess 

(26) to thereby prevent said permanent magnet 
piece (25) from being separated from said rotor 
core (23). 

45 

2. A rotor (20) for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said plurality of 
dovetail-groove-like recesses (26) of said rotor core 
(23) is a straight groove extending in parallel to the 
axis of rotation of said rotor (20), and wherein at so 
least one of said permanent magnet pieces (25) is 
disposed in each said straight groove. 

3. A rotor (20) for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said dovetail- 55 
groove-like recesses (26) of said rotor core (23) is 

a straight groove extending at a diagonal angle (6) 
with respect to the axis of rotation of said rotor (20), 



and wherein a plurality of said permanent magnet 
pieces (25) are disposed in said each diagonally ex- 
tending straight groove. 

4. A rotor (20) for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said plurality of 
dovetail -groove- like recesses (26) of said rotor core 
(23) includes a plurality of divided straight recesses 
(126a, 126b, 126c), each having a predetermined 
length extending at a predetermined diagonal angle 
(6) with respect to the axis of rotation of said rotor 
(20), said plurality of divided straight recesses 
(126a,126b, 126c) being circumferentially shifted 
relative to each other by a predetermined angle (|J), 
and wherein a plurality of said permanent magnet 
pieces (25) are disposed respectively in said plural- 
ity of divided straight recesses (1 26a, 1 26b, 1 26c) of 
each said dovetail-groove-like recess (26). 

5. A rotor (20) for a synchronous rotary machine, ac- 
cording to claim 1 , wherein each of said plurality of 
dovetail-groove-like recesses (26) of said rotor core 
(23) includes a plurality of divided straight recesses 
(26) having a predetermined length extending in 
parallel to the axis of rotation of said rotor (20), said 
plurality of divided straight recesses (26) being cir- 
cumferentially shifted relative to each other by a 
predetermined angle (y), and wherein a plurality of 
the permanent magnet pieces (25) are disposed re- 
spectively in said plurality of divided straight recess- 
es (26) of each said dovetail -groove-like recess 
(26). 

6. A method of fabricating a rotor (20) for a synchro- 
nous rotary machine, rotatably arranged inside a 
stator (10) and provided with a substantially cylin- 
drical rotor core (23) having an outer circumference 
thereof to which a plurality of permanent magnet 
pieces (25) are fixedly attached, comprising the 
steps of 

forming said permanent magnet pieces (25) in 
a substantially polygonal plate having flat, axi- 
ally opposite end faces (24) parallel to a plane 
perpendicular to the axis of rotation of said rotor 
(20), side faces (27a,27b) each intersecting 
said opposite end faces (24), curved upper and 
lower surfaces (25a, 25b) having a curvature 
substantially in conformity with that of said out- 
er circumference of said cylindrical rotor core 
(23), said lower surface (25a) being formed to 
have a width greater than said upper surface 
(25b) whereby said side faces (27a,27b) con- 
necting said upper and lower surfaces (25a, 
25b) are inclined so as to diverge from each 
other toward said lower surface (25a); 

forming a plurality of dovetail-groove-like axial 
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recesses (26) in said outer circumference of 
said rotor core (23) at a predetermined circum- 
ferential angular interval, each of said recesses 
(26) having a cylindrical bottom surface (26a) 
and opposite inclined side surfaces (26a,26b) s 
diverging from each other toward said bottom 
surface (26a) so as to provide gaps between 
said inclined side faces (26a,26b) of said re- 
cess (26) and corresponding inclined side fac- 
es (27a,27b) of said permanent magnet piece 10 
(25) when said permanent magnet piece (25) 
is disposed in said recess (26) in such a manner 
that said lower surface (25a) thereof is radially 
fitted in said recess (26) from outside; 

15 

injecting adhesive into said gaps formed be- 
tween said inclined side faces (26a,26b) of said 
recess (26) and said corresponding inclined 
side faces (27a,27b) of said permanent magnet 
piece (25) after radially fitting said permanent 20 
magnet piece (25) in said recess (26) of said 
rotor core (23) to fill said gaps with said adhe- 
sive; characterized by the steps of 

putting said permanent magnet pieces (25) in 2s 
said recesses (26) in such a manner, that an 
upper part of said each permanent magnet 
pieces (25) is situated above the outer cylindri- 
cal circumference of the rotor core (23) and 
hardening said adhesive filling set gaps to form so 
wedge-like layers (30) capable of restraining 
said each permanent magnet piece (25) from 
being separated from said outer circumference 
of said rotor core (23). 

3S 

7. A method of fabricating a rotor (20) for a synchro- 
nous rotary machine, according to claim 6, wherein 
said lower surface (25a) of said each permanent 
magnet (25) is coated with adhesive to form a film- 
like layer of adhesive between said lower surface 40 
(25a) of said each permanent magnet piece (25) 
and said bottom surface (26a) of said recess (26) 
of said rotor core (23), and said film like layer of ad- 
hesive is hardened to form a hard adhesive layer 
between said lower surface (25a) of said each per- 45 
manent magnet piece (25) and said bottom surface 
(26a) of said recess (26). 



Patentanspruche so 

1. Rotor (20) fur eine Synchronmaschine, der drehbar 
innerhalb eines Stators (10) gelagert ist und einen 
im wesentlichen zytindrischen Rotorkern aufweist, 
mit einer auBeren Umfangsflache, an der eine Viet- ss 
zahl von Permanentmagnetstucken befestigt ist, 
wobei 



jedes der Permanentmagnetstucke (25) eine 
polygonale Gestalt aufweist mit ebenen, axial 
entgegengesetzten Endflachen (24), parallel 
zu einer Ebene senkrecht zu der Drehachse 
des Rotors (20), mit Seitenflachen (27a, 27b), 
deren jede die entgegengesetzten Endflachen 

(24) schneiden, mit gekrummten oberen und 
unteren Oberflachen (25a, 25b), die so ausge- 
bildet sind, daB sie eine Krurnmung aufweisen, 
die im wesentlichen Gbereinstimmt mit derjeni- 
gen der auBeren Umfangsflache des zytindri- 
schen Rotorkems (23), wobei die untere Ober- 
fiache (25a) eine groBere Breite aufweist als 
dieobere Oberfiache (25b), so daB die Seiten- 
flachen (27a, 27b), welche die obere und unte- 
re Oberfiache (25a, 25b) verbinden, geneigt 
sind, derart, daB sie zu der unteren Oberfiache 
(25a) hin divergieren, 

wobei der zylindrische Rotorkern (23) mit einer 
Oberfiache versehen ist, die mit einer Vieizahl 
von im wesentlichen schwalbenschwanzformi- 
gen Vertiefungen (26) ausgebildet ist, deren je- 
de eine axiale und zylindrisch sich erstrecken- 
de Bodenflache (26a) und einander gegen- 
uberliegende geneigte Seitenflachen (26b, 
26c) aufweist, welche hin zu der Bodenflache 
(26a) divergieren, derart, daB Zwischenraume 
gebildet werden zwischen den geneigten Sei- 
tenflachen (26b, 26c) der Vertiefung (26) und 
den geneigten Seitenflachen (27a, 27b) der 
Permanentmagnetstucke (25), wenn die untere 
Oberfiache (25a) des Permanentmagnetstucks 

(25) radial in die Vertiefung (26) eingesetzt ist, 
wobei die Vieizahl der schwalbenschwanzfor- 
migen Vertiefungen (26) in Umfangsrichtung in 
vorgegebenen Winkelintervallen angeordnet 
sind, 

dadurch gekennzeichnet, daB: 

die Permanentmagnetstucke (25) derart in den 
Vertiefungen (26) gehalten sind, daB ein oberer 
Bereich jedes Permanentmagnetstucks (25) 
oberhalb der oberen zylindrischen Umfangsfla- 
che des Rotorkems (23) angeordnet ist; und 

daB die zwischen den geneigten Seitenflachen 
(27a, 27b) jedes Permanentmagnetstucks (25) 
und den geneigten Seitenflachen (26b, 26c) je- 
der Vertiefung (26) gebildeten Zwischenraume 
mit einem Klebematerial versehen sind zur 
Ausbildung von keilfdrmigen Schichten (30) 
des Klebematerials zwischen den geneigten 
Seitenflachen (27a, 27b) des Permanentmag- 
gnetstucks (25) und den geneigten Seitenfla- 
chen (26b, 26c) der Vertiefungen (26), so daB 
die keilformigen Schichten (30) des Klebstoffs 
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das Permanentmagnetstuck (25) sicher in der 
Vertief ung (26) halten, um hierdurch eine Ablo- 
sung des Permanentmagnetstucks (25) von 
dem Rotorkern (23) zu verhindern. 

2. Rotor (20) fur eine Synchronmaschine nach An- 
spruch 1 , bei dem jede der Vielzahi von schwalben- 
schwanzformigen Vertief un gen (26) des Rotor- 
kerns (23) eine sich durchgangig parallel zu der 
Drehachse des Rotors (20) erstreckende Nut ist, 
und bei dem wenigstens eines der Permanentma- 
gnetstucke (25) in diese durchgangige Nut einge- 
setzt ist. 

3. Rotor (20) fur eine Synchronmaschine nach An- 
spruch 1 , bei dem die schwalbenschwanzformige 
Vertief ung (26) des Rotorkerns (23) eine sich durch- 
gangig unter einem diagonalen Winkel (9) in bezug 
auf die Drehachse des Rotors (20) erstrekkende 
Nut ist t und bei dem eine Vielzahi der Permanent- 
magnetstucke (25) in die diagonal sich erstrecken- 
de durchgangige Nut eingesetzt sind. 

4. Rotor (20) fur eine Synchronmaschine nach An- 
spruch 1 , bei dem jede der Vielzahi der schwalben- 
schwanzfdrmigen Vertiefungen (26) des Rotor- 
kerns (23) eine Vielzahi von geraden Vertiefungen 
(126a, 126b, 126c) aufweist, deren jede eine vor- 
bestimmte Lange entlang eines vorgegebenen dia- 
gonalen Winkels (6) in bezug auf die Drehachse des 
Rotors (20) aufweist, wobei die Vielzahi der unter- 
teilten geraden Vertiefungen (126a, 126b, 126c) in 
Umfangsrichtung reiativ zueinander um einen vor- 
gegebenen Winkel (p) versetzt sind, und bei dem 
eine Vielzahi der Permanentmagnetstucke (25) je- 
weils in die Vielzahi der unterteilten geraden Vertie- 
fungen (1 26a, 1 26b, 126c) der schwalbenschwanz- 
formigen Vertief ung (1 26) eingefugt sind. 

5. Rotor (20) fOr eine Synchronmaschine nach An- 
spruch 1 , bei dem jeder der Vielzahi von schwal- 
benschwanzformigen Vertiefungen (126) des Ro- 
torkerns (23) eine Vielzahi von unterteilten geraden 
Vertiefungen (26) einschlieBt, die sich mit einer vor- 
gegebenen Lange parallel zur Drehachse des Ro- 
tors (20) erstrecken, wobei die Vielzahi der unter- 
teilten geraden Vertiefungen (26) in Umfangsrich- 
tung reiativ zueinander unter einem vorgegebenen 
Winkel (y) versetzt sind, und bei dem eine Vielzahi 
der Permanentmagnetstucke (25) jeweils in die 
Vielzahi der unterteilten geraden Vertiefungen (26) 
jeder schwalbenschwanzformigen Vertiefung (26) 
eingefugt sind. 

6. Verfahren zur Herstellung eines Rotors (20) fur eine 5s 
Synchronmaschine, der drehbar innerhalb eines 
Stators (10) gelagert ist und einen im wesentlichen 
zylindrischen Rotorkern aufweist, mit einer auBeren 



Umfangsflache, an der eine Vielzahi von Perma- 
nentmagnetstucken befestigt ist, umfassend die 
Schritte: 



gekennzeichnet durch die Schritte; 

Einf ugen der Permanentmagnetstucke (25) in 
die Vertiefung (26) derart, daB ein oberer Teil der 
Permanentmagnetstucke (25) oberhaib der auBe- 
ren zylindrischen Umfangsflache des Rotorkerns 
(23) angeordnet ist und Harten der mit Klebstoff ge- 
fullten Zwischenraume zur Ausbildung von keilfor- 



s Ausbildung der Permanentmagnetstucke (25) 

als im wesentlichen polygonate Platte mit ebe- 
nen, axial entgegengesetzten Endflachen (24), 
parallel zu einer Ebene senkrecht zu der Dreh- 
achse des Rotors (20), mit Seitenflachen (27a, 
10 27b), deren jede die entgegengesetzten End- 

flachen (24) schneiden, mit gekrummten obe- 
ren und unteren Oberflachen (25a, 25b), die so 
ausgebildet sind, daB sie eine Krummung auf- 
weisen, die im wesentlichen ubereinstimmt mit 
15 derjenigen der auBeren Umfangsflache des zy- 

lindrischen Rotorkerns (23), wobei die untere 
Oberflache (25a) eine groBere Breite aufweist 
als die obere Oberflache (25b), so daB die Sei- 
tenflachen (27a, 27b), welche die obere und 
20 untere Oberflache (25a, 25b) verbinden, ge- 

neigt sind, derart, daB sie zu der unteren Ober- 
flache (25a) hin divergieren, 

Ausbilden einer Vielzahi von schwalben- 
25 schwanzfdrmigen Vertiefungen (26) in der au- 

Beren Umfangsflache des Rotorkerns in einem 
vorgegebenen Winkelintervall in Umfangsrich- 
tung, deren jede eine axiale und zylindrisch 
sich erstreckende Bodenflache (26a) und ein- 
30 ander gegenuberliegende geneigte Seitenfla- 

chen (26b, 26c) aufweist, welche hin zu der Bo- 
denflache (26a) divergieren, derart, daB Zwi- 
schenraume gebildet werden zwischen den ge- 
neigten Seitenflachen (26b, 26c) der Vertiefung 
35 (26) und den geneigten Seitenflachen (27a, 

27b) der Permanentmagnetstucke (25), wenn 
die untere Oberflache (25a) des Permanent- 
magnetstucks (25) radial in die Vertiefung (26) 
eingesetzt ist, 

40 

Einspritzen eines Klebstoffs in die Zwischrau- 
me, die zwischen den geneigten Seitenflachen 
(26a, 26b) der Vertiefungen (26) und den mit 
diesen korrespondierenden geneigten Seiten- 
45 flachen (27a, 27b) der Permanentmagnetstuk- 

ke (25) ausgebildet sind, nachdem die Perma- 
nentmagnetstucke (25) radial in die Vertiefun- 
gen (26) des Rotorkerns (23) eingefugt wurden, 
um die Zwischenraume mit dem Klebstoff zu 
50 fQllen, 
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a des intervalles angulaires predetermines, 
caracterise en ce que 

les pieces d'aimants permanents (25) sont 
5 maintenues dans les evidements (26) de telle 

maniere que (a partie superieure de chaque 
piece d'aimant permanent (25) est situee au- 
dessus de la circonference cylindrique exte- 
rieure du noyau de rotor (23) ; et 
10 les intervalles formes entre les faces laterales 

inclinees (27a, 27b) de chaque piece d'aimant 
permanent (25) et les faces laterales inclinees 
(26b, 26c) de chaque evidement (26), sont rem- 
plis d'un materiau de colle pour former des cou- 
1S ches en forme de cales (30) du materiau de col- 

le entre les faces laterales inclinees (27a, 7b) 
de la piece d'aimant permanent (25), et les fa- 
ces laterales inclinees (26b, 26c) de I'evide- 
ment (26), les couches en forme de cales (30) 
20 de la colle maintenant solidement la piece 

d'aimant permanent (25) dans I'evidement (26) 
pour empecher ainsi cette piece d'aimant per- 
manent (25) d'etre separee du noyau de rotor 
(23). 

2S 

2. Rotor (20) pour machine rotative synch rone, selon 
la revendication 1 , 
dans lequel 

chacun de la pluralite des evidements en forme de 
30 rain u res en queue d'aronde (26) du noyau de rotor 
(23) est une rainure droite s'etendant parallelement 
a I'axe de rotation du rotor (20), et dans lequel I 'une 
au moins des pieces d'aimants permanents (25) est 
disposee dans chacune des rainures droites. 



migen Schichten (30), die eine Abldsung der Per- 
manentmagnetstucke (25) von der auBeren Um- 
fangsflache des Rotorkerns (23) verhindern. 

7. Verfahren nach Anspruch 6, bei dem die untere 
Oberflache (25a) des Permanentmagneten (25) mit 
einem Klebstoff beschichtet ist, urn eine filmartige 
Schicht des Klebstoffs zwischen der unteren Ober- 
flache (25a) des PermanentmagnetstOcks (25) und 
der Bodenflache (26a) der Vertief ung (26) des Ro- 
torkerns (23) auszubilden, und bei dem die filmarti- 
ge Klebstoffschicht gehartet ist, urn eine harte Kleb- 
stoff schicht zwischen der unteren Oberflache (25a) 
des PermanentmagnetstOcks (25) und der Boden- 
flache (26a) der Vertiefung (26) auszubilden. 



Revendications 

1 . Rotor (20) pour machine rotative synchrone, monte 
pour tourner a I'interieur d'un stator (1 0) et muni d'un 
noyau de rotor essentiellement cylindrique (23) 
comportant sur sa circonference exterieure un cer- 
tain nombre de pieces d'aimants permanents (25) 
fixees sur cette circonference exterieure, 
dans lequel chacune des pieces d'aimants perma- 
nents (25) est realisee sous la forme d'une piece 
polygonal e comportant des faces d'extremite plates 
axialement opposees (24) paralleles a un plan per- 
pendiculaire a I'axe de rotation du rotor (20), des 
faces laterales (27a, 27b) coupant chacune les fa- 
ces d'extremite opposees (24), des surfaces supe- 
rieure et inferieure courbes (25a, 25b) realisees de 
maniere a presenter une courbure se conformant 
essentiellement a la courbure de la circonference 35 
exterieure du noyau de rotor cylindrique (23), la sur- 
face inferieure (25a) presentant une plus grande 
largeur que celle de la surface superieure (25b) de 
facon que les faces laterales (27a, 27b) reliant les 
surfaces superieure et inferieure (25a, 25b) soient 40 
inclinees de maniere a diverger I'une par rapport a 
I'autre en direction de la surface inferieure (25a), 
dans lequel le noyau de rotor cylindrique (23) est 
muni, sur sa surface, d'un certain nombre d'evide- 
ments essentiellement en forme de rainures en 4S 
queue d'aronde (26), comportant chacun une sur- 
face de fond s'etendant axialement et cylindrique- 
ment (26a), et des faces laterales inclinees oppo- 
sees (26b, 26c) divergeant I'une par rapport a 
I'autre en direction de la surface de fond (26a), de so 
facon que des intervalles soient formes entre les fa- 
ces laterales inclinees (26b, 26c) de I'evidement 
(26) et les faces laterales inclinees (27a, 27b) de la 
piece d'aimant permanent (25) lorsque la surface 
inferieure (25a) de la piece d'aimant permanent (25) ss 
est adaptee radialement dans ('evident (26), la plu- 
ralite d'evidements en forme de rainures en queue 
d'aronde (26) etant disposes circonferentiellement 



3. Rotor (20) pour machine rotative synchrone, selon 
la revendication 1 , 

dans lequel 

chacun des evidements en forme de rainures en 
queue d'aronde (26) du noyau de rotor (23) est une 
rainure droite s'etendant sous un angle diagonal (e) 
par rapport a I'axe de rotation du rotor (20), et dans 
lequel une pluralite des pieces d'aimants perma- 
nents (25) sont disposees dans chaque rainure 
droite s'etendant diagonalement. 

4. Rotor (20) pour machine rotative synchrone, selon 
la revendication 1 , 

dans lequel 

chacun de la pluralite des evidements en forme de 
rainures en queue d'aronde (26) du noyau de rotor 
(23) comprend une pluralite d'evidements droits di- 
vises (126a, 126b, 126c) comportant chacun une 
longueur predetermines s'etendant sous un angle 
diagonal predetermine (8) par rapport a I'axe de ro- 
tation du rotor (20), la pluralite d'evidements droits 
divises (126a, 126b, 126c) etant decales circonfe- 
rentiellement les uns par rapport aux autres d'un an- 
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gle predetermine (|J), et dans lequel une pluralite 
des pieces d'aimants permanents (25) sont dispo- 
sers respect ivement dans la pluralite des evide- 
ments droits divises (126a, 126b, 126c) de chacun 
des evidements en forme de rainures en queue s 
d'aronde (26). 

Rotor (20) pour machine rotative synch rone, selon 
la revendication 1 , 

dans lequel 10 
chacun de la pluralite des evidements en forme de 
rainures en queue d'aronde (26) du noyau de rotor 
(23) comprend une pluralite d'evidements droits di- 
vises (26) presentant une longueur predetermines 
s'etendant parallelement a I'axe de rotation du rotor * 5 
(20), la pluralite des evidements droits divises (26) 
etant decales circonferentiellement les uns par rap- 
port aux autres d'un angle predetermine (7), et dans 
lequel une pluralite des pieces d'aimants perma- 
nents (25) sont disposees respectivement dans la 20 
pluralite des evidements droits divises (26) de cha- 
que evidement en forme de rainure en queue 
d'aronde (26). 



que (26a) et des surfaces laterales inclinees 
opposees (26a, 26b) divergeant Tune par rap- 
port a I'autre en direction de la surface de fond 
(26a) de maniere a former des intervalles entre 
les faces laterales inclinees (26a, 26b) de I'evi- 
dement (26) et les faces laterales inclinees cor- 
respondantes (27a, 27b) de la piece d'aimant 
permanent (25) lorsque cette piece d'aimant 
permanent (25) est disposee dans I'evidement 
(26) de telle maniere que sa surface inferieure 
(25a) s'adapte radialement, de I'exterieur, dans 
I'evidement (26) ; 

injecter de la colle dans les intervalles formes 
entre les faces laterales inclinees (26a, 26b) de 
I'evidement (26), et les faces laterales inclinees 
correspondantes (27a, 27b) de la piece 
d'aimant permanent (25) apres ('adaptation ra- 
diate de cette piece d'aimant permanent (25) 
dans I'evidement (26) du noyau de rotor (23) 
pour remplir les intervalles par la colie ; 

precede caracterise par 
les etapes consistant a 



Precede de fabrication d'un rotor (20) pour machine 2s 
rotative synch rone, mont6 en rotation a I'interieur 
d'un stator (10) et muni d'un noyau de rotor essen- 
tiellement cylindrique (23) comportant, sur sa cir- 
conference exterieure, une pluralite de pieces 
d'aimants permanents (25) fixees a cette circonfe- 30 
rence exterieure, comprenant les etapes consistant 
a : 

realiser les pieces d'aimants permanents (25) 
sous la forme d'une plaque essentiellement po- 35 
lygonale comportant des faces d'extremites 
plates axialement opposees (24) paralleles a 
un plan perpendiculaire a I'axe de rotation du 7. 
rotor (20), des faces laterales (27a, 27b) cou- 
pant chacune des faces d'extremites opposees 40 
(24), des surfaces courbes superieure et infe- 
rieure (25a, 25b) ayant une courbure essentiel- 
lement en conformite avec cede de la circonfe- 
rence exterieure du noyau de rotor cylindrique 
(23), la surface inferieure (25a) etant formee de 45 
maniere a presenter une plus grande largeur 
que la surface superieure (25b), de facon que 
les faces laterales (27a, 27b) reliant les surfa- 
ces superieure et inferieure (25a, 25b), sont in- 
clinees de maniere a diverger Tune par rapport so 
a ('autre en direction de la surface inferieure 
(25a) ; 

former une pluralite d'evidements axiaux en 
forme de rainures en queue d'aronde (26) dans 
la circonference exterieure du noyau de rotor 55 
(23) a des intervalles angulaires circonferen- 
tiels predetermines, chacun des evidements 
(26) comportant une surface de fond cylindri- 



placer les pieces d'aimants permanents (25) 
dans les evidements (26) de telle maniere que 
la parti e superieure de chaque piece d'aimant 
permanent (25) est situee au-dessus de la cir- 
conference cylindrique exterieure du noyau de 
rotor (23), et 

faire durcir la colle remplissant les intervalles 
pour former des couches en forme de cales 
(30) capables d'empecher chaque piece 
d'aimant permanent (25) de se separer de la 
circonference exterieure du noyau de rotor 
(23). 

Procede de fabrication d'un rotor (20) pour une ma- 
chine rotative synch rone, selon la revendication 6, 
dans tequel 

la surface inferieure (25a) de chaque aimant per- 
manent (25) est revetue de colle pour former une 
couche de colle en forme de film entre la surface 
inferieure (25a) de chaque piece d'aimant perma- 
nent (25) et la surface de fond (26a) de I'evidement 
(26) du noyau de rotor (23), et la couche de colle 
en forme de film est durcie pour former une couche 
de colie dure entre la surface inferieure (25a) de 
chaque piece d'aimant permanent (25) et la surface 
de fond (26a) de I'evidement (26). 
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Fig. 2 
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Fig.3A 
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Fig.AA 
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Fig.AB 
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Fig.6A 
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Fig.6B 
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Fig. 7 
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LIST OF REFERENCE NUMERALS 



10 - 


— Stator 


20 -■ 


■- Rotor 


22 - 


— Rotor Shaft 


23 - 


— Rotor Core 


25 -■ 


— Permanent Magnet 


25a - 


-- Lower Surface 


25b - 


Upper Surface 


26 - 


— Recess 


26a - 


— Bottom Surface 



26b, 26c — Inclined Side Face 
27a, 27b — Inclined Side Pace 
30 — Wedge-like layer 

125 — Permanent Magnet 

126 — Recess 

126a through 126c — Recess Division 
127a # 127b Inclined Side Pace 
128a, 128b — Inclined Side Pace 
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